Onychomycosis, one of the most common nail infections caused by dermatophytes, yeast and nondermatophytic moulds accounts for about half of all nail abnormalities and about a third of all fungal infections of the skin. The study aimed to determine the prevalence of onychomycosis and fungal aetiology in this area. A total of 168 samples suspected to be having nail infection were collected and processed. Fungal culture was positive in 119(70.83%) while direct microscopy showed a positivity of 86(51.19%). Distal Lateral Subungual Onychomycosis (DLSO) was the most common clinical condition observed in 102(60.71%) participants and least 14(8.33%) were seen in candidal onychomycosis (CO). Trichophyton rubrum 36(30.25%) was the most common isolate among the dermatophytes whereas among non-dermatophytic moulds, Aspergillus niger 4(3.36%) was the predominant isolate. Clinical evaluation, direct microscopy and culture are important for proper diagnosis.
Introduction:
Onychomycosis, a denomination used to describe nail infection usually caused by dermatophytes, yeast and nondermatophytic moulds, represents upto 20% of all nail disorders. 1, 2 Until the late 1990's, onychomycosis was a poorly discussed topic of medical science. Even in the financially more advanced Asian countries, onychomycosis has been highlighted only in the last decade. 3 The worldwide incidence of onychomycosis is increasing and a number of factors contribute to this risk. First, as the population ages, there are corresponding increases in chronic health problems, such as diabetes and poor peripheral circulation. Second, the number of persons who are immunocompromised because of infection with human immunodeficiency virus and the use of immunosuppressive therapies, cancer chemotherapy or antibiotics continue to expand. Third, avid sports participation is increasing the use of health clubs, communal swimming pools and occlusive footwear for exercise. 4 Onychomycosis affects approximately 5 % of the population worldwide 5 and represents 20-40% of onychopathies and about 30% of mycotic cutaneous infections 6 . Although onychomycosis is rarely life threatening, its high incidence and prevalence and the associated morbidity makes it an important public health problem. Inspite of improved personal hygiene and living environment, onychomycosis continues to spread and persist. Unlike in western countries where it is the frequent cause of nail disorders, in South-East Asia the prevalence of onychomycosis is relatively low. This was partially confirmed by a large scale survey in Asia in the late 1990's in which the prevalence of onychomycosis was lower in tropical countries in the temperate zone (18%). 7 In India, higher priorities in socioeconomic concerns and health issues for other diseases have resulted in low awareness of onychomycosis by physicians and the general public alike.
The epidemiology of onychomycosis has been well-studied in some countries, but few data are available in tropical countries. Very few studies have been reported from this region of Karnataka. Therefore, we undertook a study to improve the knowledge of the epidemiology and the mycological features of onychomycosis.
Materials and Methods:
A total of 168 samples were collected from patients with clinically suspected fungal nail infections who have attended dermatology outpatient department of our tertiary care hospital. The duration of the study was from November 2014 to October 2015. After the approval from Institutional Ethical committee and obtaining a written informed consent from the patients, the samples were collected. At the time of collection, a detailed history in relation to age, sex, address, occupation, duration of illness, medication and clinical appearance and location of onychomycosis were documented.. Patients who were undergoing treatment with systemic or topical anti-fungal agents 4 weeks preceding the study period were excluded.
Specimen collection and processing:
The specimens were obtained from clinically abnormal nails by vigorous scrapping of the nail bed, the underside of the nail plate and hyponychium and nail clippings after cleaning the affected area with 80% ethanol. The samples of each patient were placed in separate sterile petridish and transported to the mycology laboratory. All specimens were analyzed by direct microscopy and culture. Scraped scales and clippings from the nails were analyzed for fungal elements such as hyphae or blastoconidia by direct microscopic examination in potassium hydroxide (20 % 
Identification:
Growth in the culture medium was viewed as confirmation of dermatophytes as aetiological agents; if no growth was found after 6 weeks, it was considered as negative. Pure isolates were generated by subculturing onto SCCA for both macroscopic and microscopic examination. Further identification was done by performing slide culture technique, hair perforation test and urea hydrolysis (Larone) 8 . The identification of non-dermatophytic fungal species was performed by following microscopic and macroscopic evaluation of the primary cultures and slide culture (Larone) 8 . When the light microscopy of a nail specimen showed filaments with only a non-dermatophytic growth in culture, a second nail specimen was examined again by light microscopy and culture to confirm non-dermatophytic mould infection. All the values were calculated and projected as percents. Chi -square statistics was carried out to check if it were statistically significant with significance set at p<0.01.
Results:
In a total of 168 clinically suspected cases of Onychomycosis, the study included 82(48.81%) males and 86 (51.19%) females. Distal Lateral Subungual Onychomycosis (DLSO) was the most common clinical condition observed in 102(60.71%) participants of which 48(47.06%) were males and 54(52.94%) were females. Table I . The study included participants belonging to all the age groups with highest prevalence being observed in 16-30 years age group people 73(43.45%) followed by participants in 31-45 years age group with prevalence of 58(34.52%). A lower incidence was noted in participants belonging to younger age group of 5-15 years i.e. 9(5.36%) and the elder age group above 60 years with 5(2.18%) as outlined in Table II . Highest prevalence was observed in participants who were fishermen 68(40.48%) by profession followed by other group which included agriculturists 39(23.21%), students 30(17.86%) as seen in Table II . History of disease varied from less than a month to more than a year at the time of first presentation. A hundred and seventeen (69.64%)had greater than 1 year history followed by 43(25.6%) having a 6 month-1 year history; 5 (2.98%) had a history of 1-6 months while only 3 (1.79%) had a disease history of less than 1 month at presentation. Among the non dermatophytes, Candida species 13(10.9%) was the most common isolate. The various dermatophytes in varying percentages, Candida species and non-dermatophyte moulds isolated in fungal culture are outlined in Table IV .
Discussion:
Onychomycosis is one of the most frequent nail diseases accounting for about half of all nail abnormalities and about a third of all fungal infections of the skin and can have a serious impact on patients' quality of life. 9, 10 The total rate of isolation in our study was 119(70.83%) which was in accordance with various studies in India and other places around the world, which included 60% in Karnataka 11 19 Variation in the prevalence also depends on age, predisposing factors, social class, occupation, living environment and frequency of travel. 20 One of the other reasons for variation in the prevalence may be due to the fact that many do not seek medical attention. 21 In our present study, of the total 168 total suspected cases of onychomycosis, 86(51.19%) were females and 82(48.81%) were males showing no significant difference in the occurrence based on the gender. Some of the previous studies have shown higher rate of incidence in males 14, 16, 17, 22, 23 and some showed increased incidence in the female population. 2, 24 The higher incidence in males could be due to common use of occlusive footwear, more exposure to outdoor conditions and increase in various outdoor physical activities. 25 In females, finger nails were more involved because generally, work involved performing domestic chores thus hands remained wet for a long time in the day. 3 The most common clinical condition type observed in our study was DLSO 102 (60.71%) which is characterized by invasion of nail bed and underside of nail plate 20 and is comparable to other reports. 26, 27 The second most common clinical condition observed was PSO in 30 (17.86%) participants. Some of the previous studies have reported greater incidence 28, 29 while some other researchers have reported lower incidence of PSO. 30, 31 The other clinical types observed were SWO in 22 [13. 1%] of cases and CO in 14 [8.33%] . The prevalence of onychomycosis varies by age; in our study, higher rate of prevalence was noted in participants ranging in age between 16-30 years-73(43.45%) followed by 31-45 years participants i.e. 58(34.52%) which is in accordance with other studies having reported higher prevalence in younger adults. 16, 26, 31 Nail infection being a cosmetic problem with physical morbidity causing destruction and disfigurement of nail plate leads to self-consciousness thus seeking medical help as well as due to increased physical activity and different shoe wearing habits. 23 Lower incidence was noted in children belonging to 5-15 years age group-9(5.36%) which may be due to less exposure to fungus , faster nail growth and smaller nail surface for invasion of fungus. 32 Five (2.98%) participants belonging to age group greater than 60 years in age showed nail infection which may be attributed to poor peripheral circulation, repeated nail trauma over a period of time, longer exposure to pathogenic fungi, suboptimal immune function, less physical activity and poor personal hygiene. 22 In our study, higher prevalence of 68(40.48%) was observed in participants who were fishermen by profession; this could be due to feet being wet for a prolonged period of time thus providing a conducible condition for proliferation of pathogenic fungi. The second group who showed higher prevalence of 39(23.22%) were agriculturists, who too are exposed to pathogens present in soil. This study also had 30(17.86%) students which may be related to increased use of sports shoes and socks retaining sweat and as well as vigorous physical activity resulting in frequent nail injuries among students.
23
The two important conventional methods for identification are direct microscopy by potassium hydroxide (KOH) and fungal culture and both are necessary for definitive identification of the aetiologic agents as direct microscopy serves as a screening test and culture helps in differentiating among the pathogens and identifying the agents. 20 Of the 168 suspected cases, 71(42.26%) were confirmed by showing positivity by both direct microscopy and culture, but 15(8.93%) showed positivity by direct microscopy and culture being negative which may be due to the fact that these culture negative results may reflect the administration of anti-fungal treatment initiated before sampling as some patients may have given incorrect information on their receipt of anti-fungal treatment. 33 In 48 (28.57%) cases, culture yielded a positive result with direct microscopy being negative which may be due to very less presence of fungal elements in the sample which could not be visualized by direct microscopy and false negative in direct microscopy is a ordinary practice. Fungal cultures provide information regarding the species involved in producing the disease. In our study, dermatophytes represent the most common isolate-98(82.35%) which is comparable to other studies 11, 16, 17, 26, 30 followed by non-dermatophytes-21(17.65% ) which includes 13 (10.92) Candida species. T. rubrum-36( 30.25%) was the most common isolate seen in our study which is in accordance with other studies. 13, 16, 26, 34, 35, 36 It has also been noted that T. rubrum is a common causative agent due to the ability of the fungus to invade deeper 37 This difference could be attributed to variation in epidemiology based on geographical location. Candida species have been isolated in 13(10.92%) cases involving Candida albicans, Candida parapsilosis and other Candida species which is in accordance with many studies. 16, 27, 30, 31 Non-dermatophytic moulds were isolated in 8(6.72%) cases which included 4(3.36%) Aspergillus niger, 2(1.68%) Fusarium species, 1(0.84%) Scytalidium species and 1(0.84%) Aspergillus flavus. Aspergillus species are known to spread from nails causing deep aspergillosis. 38 These etiological agents have also been reported in other studies conducted worldwide to cause onychomycosis. 13, 16, 39 Conclusion:
The present study shows that T. rubrum was the common isolate from this region causing onychomycosis. To diagnose onychomycosis, clinical examination alone is not sufficient. 13, 19 It was seen that both mycological and clinical examination are important for establishing diagnosis. It is beneficial to do both direct microscopic examination and culture in order to improve diagnosis. A well rounded epidemiological research is needed in this region which covers all aspects of the society to know the actual prevalence.
